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(54) Method for providing a unique temporary indentif ication of a mobile station 



(57) The present invention relates to a method for 
providing a unique temporary international identification 
of a mobile station during establishment and re-estab- 
lishment of a logical link between a mobile station and 
the associated serving GPRS (General Packet Radio 
Service) support node (SGSN). The unique temporary 
international identification allows international roaming 
across country borders without using the international 
mobile station identification (IMSI), i.e. beyond the cov- 
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erage area of the home PLMN, it is according to the 
present invention suggested to form new identity com- 
prising the old TLLI, the old RA, and identification of the 
public land mobile network (PLMN) that is the owner of 
the old TLLI and the country where the PLMN belong, 
The new identity is used as identification on the radio 
interface, identification within the current SGSN and for 
identification of the old SGSN. 
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Description 

Field of the Invention 

The present invention relates to a method for pro- 
viding a unique identification of a mobile station, espe- 
cially during an initial procedure for initiating and re- 
establishing a link between a mobile station and the 
associated serving GPRS (General Packet Radio Serv- 
ice) support node (SGSN). 

Background of the Invention 

GPRS (General Packet Radio Service) that is cur- 
rently being specified by ETSI as a service for GSM 
phase 2+, provides packet switched connections 
throughout the PLMN (Public Land Mobile Network). 
The packet switching is performed between the nodes 
in the network and on the radio interlace. Packet traffic 
may exist between external data networks and mobile 
stations and between mobile stations. As in other 
mobile systems, the mobile stations have radio access 
to the system with a minimum of consideration of how 
networks are built and which operators that owns them. 
They may be connected to an operator anywhere in the 
home country or somewhere abroad and switch country 
or operator according to their own needs or decisions. 

To provide an efficient transfer of packets between 
the end users (payload) and also for control signalling 
between the network elements in the PLMN and the 
mobile station, layered protocols are used. Each layer 
or control function has its dedicated functions. Identifi- 
cation of a particular subscriber, either for transfer of 
payload or for control signalling, is normally done by an 
identification element that e.g. is a part of the header 
field in each packet or the first packet in case of seg- 
mented packets. 

The architecture of GPRS is shown in Figure 1 . 

The protocol stack for GPRS is sketched in Figure 

2. 

State of the Art 

The specification for GPRS (attached ETSI spec 
03.60 rev 0.20.0) indicates that when a mobile station 
makes itself available to the PLMN as a result of an 
automatic or a manual procedure (an attach procedure), 
the old TLLI (Temporary Logical Link Identifier) will be 
used as identifier on the radio interface for initial signal- 
ling procedures and in the SGSN in order to identify the 
mobile station and connect it to the IMSI (International 
Mobile Station Identity), the subscribers unique identity 
within GSM. When the unique identity is found, informa- 
tion related to the subscription can be found and it can 
be verified that the mobile station in question is not a 
fraud. In case this attach procedure is performed in the 
coverage area of another SGSN than the one where the 
mobile station performed the last detach procedure, the 



old TLLI and the old RA (Routing Area) is used to iden- 
tify the former SGSN in ordet to fetch the IMSI. 

Further, in the specifications, it is indicated that if 
the system discovers better conditions on cells belong- 

5 ing to a different SGSN than the one where a logical link 
exists (an inter SGSN routing update procedure), the 
old TLLI and the old RA will be used as identifiers on the 
radio interface for initial signalling and to identify the 
former SGSN in order to find the subscriber's identity 

w (IMSI). 

When a mobile station is identified, authentication 
is performed and relevant subscription data is signalled 
to the SGSN, a new TLLI is assigned to the mobile sta- 
tion. This TLLI is then used for further signalling within 

is the coverage area of the SGSN. If an attach procedure 
is initiated within the same SGSN service area as the 
one where the mobile station performed detach, a 
change of TLLI is not necessary if the old TLLI is suffi- 
cient to identify the mobile station. 

20 The RA is a logical part of the coverage area of an 
SGSN. According to the specifications, the TLLI can 
never be uniquely identified in a larger service area than 
an SGSN. 

To use the IMSI as an identifier in this initial proce- 
25 dure is only a recommended solution if other identities 
cannot be used. This is in order to ensure the largest 
possible user confidentiality. 

Problems Related jp Prior Art 

30 

As mobile stations may register to the system at 
unpredictable points, move around within or across 
country borders or change operator at will, unique iden- 
tification of a subscriber within the GSM system is nec- 
35 essary in order to provide international roaming. This is 
not possible by using old TLLI or old TLLI in combina- 
tion with old RA. This combination will only be able to 
uniquely identify subscribers within the coverage area 
of its home PLMN. 

40 

Objects of the Invention 

The main object of the present invention is to pro- 
vide a unique temporary identification for mobile sta- 
45 tions in GPRS. 

Another object of the invention is to provide a 
unique identification of a mobile station during the initial 
procedures to initiate (attach procedure) or to re-estab- 
lish a link (inter routing area update procedure) between 
so a mobile station and the associated SGSN. 

Summary of the Invention 

The above objects are achieved in a method as 
55 stated in the preamble, which according to the present 
invention is characterized by forming a new identity 
comprising the old temporary logical link identifier 
(TLLI), the old routing area (RA), an identification of the 
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public land mobile network (PLMN) that is the owner of 
the old TLLI and the country where the PLMN belong, 
the new identity being used as identification on the radio 
interface. 

More specifically this unique new identity can be 
used as an international link set-up identity (ILSI). 

Further features and advantages related to the 
present invention will appear from the following descrip- 
tion taken in connection with the attached drawings, as 
well as from the appending patent claims. 

Brief Disclosure of the Drawings 

Figure 1 is a schematic diagram illustrating the gen- 
eral architecture of GPRS, and more specifically the 
related signalling interface and the signalling and data 
transfer interface. 

Figure 2 is a sketch illustrating the protocol stack for 
GRPS as illustrated in Figure 1 . 

Detailed Description of Embodiments 

As previously stated under the headings "State of 
the Art" and "Problems Related to the State of Art", the 
present invention will in relation to such a system as dis- 
closed in connection with Figures 1 and 2, provide a 
method wherein international roaming may be per- 
formed whilst still retaining a unique temporary interna- 
tional identification of a mobile station in question. 

As a result of this unique temporary international 
identification it will be possible to reduce the traffic 
cases wherein the international mobile station identity 
(IMSI) is signalled on the radio interface. 

In other words, to get a unique temporary identifica- 
tion of a mobile station during the initial procedures to 
initiate (attach procedure) or to re-establish a link (inter 
routing area update procedure) between the mobile sta- 
tion and the SGSN, the following solution is outlined. 

An identification of the PLMN that is the owner of 
the old TLLI and the country where the PLMN belong 
must be used as an identification on the radio interface 
together with the old RA and the old TLLI. This forms a 
new identity that may be called ILSI (International Link 
Set-up Identity). By using this information in the attach 
sequence and in the inter routing area update 
sequence, a unique temporary international identifica- 
tion of a mobile station is ensured. The ILSI can be used 
as an identification on the radio interface and for 
addressing in the new SGSN in order to address the old 
SGSN and hereby get the IMSI available in the new 
SGSN. 

This mechanism can be expected to lead to that 
each PLMN has its own handling of the actual TLLI val- 
ues. As an addition to the ILSI or as an alternative to 
handling international TLLIs, a server can be introduced 
to ease this handling. This TLLI or ILSI distributor, 
named ITIS (International Temporary Identification 
Server) can be used to centralize the handling and 



assignment of the logical link identification. 

Consequently, the invention niakes it possible to 
have a unique temporary international identification of a 
mobile station. The invention further reduces the traffic 
5 cases where the IMSI is signalled on the radio interface. 
In brief, the present invention provides a unique 
temporary international identification for GPRS, namely 
an ILSI, providing initial identification on the radio inter- 
face. 

10 This unique temporary international identification 
can be available to the lower layers in the SGSN. 

Further, the unique temporary international identifi- 
cation can be used to get the IMSI of the mobile station 
known to the new SGSN without signalling the IMSI 
75 over the radio interface. 

Finally, a new server (ITIS) can be used to ensure 
unique assignment of ILSI and TLLI within the GSM 
GPRS network. 

20 Claims 

1. Method for providing a unique temporary interna- 
tional identification of a mobile station, especially 
during an initial procedure for initiating and re- 

25 establishing a link between a mobile station and the 
associated serving GPRS (General Packet Radio 
Service) support node (SGSN), 
characterized by forming a new identity compris- 
ing the old TLLI, the old RA, an identification of the 

30 public land mobile network (PLMN) that is the 
owner of the old TLLI and the country where PLMN 
belong, the new identity being used as identification 
on the radio interface. 

35 2. Method as claimed in claim 1, 

characterized in that said unique new identity is 
used as an international link set-up identity (ILSI). 

3. Method as claimed in claim 1 or 2, 

40 characterized in that said unique identification 
information is used in the attach sequence and in 
the inter routing area update sequence, thereby 
ensuring a unique temporary international identifi- 
cation of a mobile station. 

45 

4. Method as claimed in any of the preceding claims, 
characterized in that said international link set-up 
identity (ILSI) is used as an identification on the 
radio interface and for addressing in the new SGSN 

so in order to address the old SGSN and thereby get 
the IMSI available to the new SGSN. 

5. Method as claimed in any of the preceding claims, 
characterized in that each PLMN is assigned its 

55 own handling of any actual TLLI value. 

6. Method as claimed in any of the preceding claims, 
characterized in that a server is introduced as an 
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addition to said ILSI or as an alternative to handling 
any international TLLI. 

Method as claimed in any of the preceding claims, 
characterized by using an international temporary s 
identification server (ITIS) for handling said TLLI or 
ILSI, possibly for centralizing the handling and 
assignment of the logic link identification. 

Method as claimed in any of the preceding claims, 
characterized by using an unique temporary inter- 
national identification that is available to the lower 
layers in the SGSN. 

Method as claimed in any of the preceding claims, 
characterized in that said unique temporary inter- 
national identification can be used to get the IMSI of 
the mobile station known to the new SGSN without 
signalling the IMSI over the radio interface. 
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